Release of mitochondrial cytochrome c is upstream of caspase activation in chemical-induced apoptosis in human monocytic tumour cells.
Apoptosis, induced in human monocytic THP.1 cells by etoposide and N-tosyl-L-phenylalanyl chloromethyl ketone, was accompanied by the processing/activation of caspases, externalisation of phosphatidylserine (PS) and reduction in mitochondrial membrane potential (delta psi(m)). Activation of caspase(s) occurred prior to both PS exposure and reduction in delta psi(m). The caspase inhibitor, benzyloxycarbonyl-Val-Ala-Asp (OMe) fluoromethyl ketone (Z-VAD.fmk) blocked the activation of caspases, PS exposure and the reduction in delta psi(m) as well as the morphological changes associated with apoptosis but it did not inhibit the release of mitochondrial cytochrome c. These results suggest that the execution phase of chemical-induced apoptosis in THP.1 cells may be initiated following mitochondrial damage resulting in release of cytochrome c leading to activation of caspase-9 and then activation of effector caspases-3 and -7. This contrasts to receptor-mediated apoptosis, such as Fas, which results in an initial activation of caspase-8.